Combination of Caspy2 and IP-10 gene therapy significantly improves therapeutic efficacy against murine malignant neoplasm growth and metastasis.
It has been shown that Caspy2, a zebrafish active caspase, can efficiently suppress the growth of malignant tumor. The present study was designed to test whether combined gene therapy with IP-10, a potent antitumor chemokine, and Caspy2 would improve therapy efficacy. Recombinant plasmid expressing both Caspy2 and IP-10 genes was mixed with DOTAP-cholesterol nanoparticles. Immunocompetent mice bearing CT26 colon carcinoma, B16-F10 melanoma, and 4T1 breast carcinoma were treated with the complex. We found that the combined gene therapy more efficiently inhibited tumor growth, while efficiently prolonging the survival of tumor-bearing animals, compared with monotherapy. Moreover, a significant reduction in spontaneous lung metastasis could be observed in the 4T1 breast carcinoma model. Infiltration of CD8(+) T lymphocytes was also observed. In addition, apoptotic cells were widely detected by TUNEL assay and caspase-3 immunostaining in coadministered tumor tissues. The combination treatment also successfully inhibited angiogenesis and tumor cell proliferation as assessed by CD31 and Ki-67 immunostaining, respectively. Furthermore, depletion of CD8(+) T lymphocytes could significantly abrogate the antitumor activity, whereas the depletion of CD4(+) cells or natural killer cells showed partial abrogation. Rechallenged CT26 tumors were rejected in all of the surviving mice treated by combination therapy. Our results suggest that combined therapy with Caspy2 and IP-10 can significantly enhance antitumor activity by acting as an immune response initiator, apoptosis inducer, and angiogenesis inhibitor, which may be important for further applications in clinical cancer therapy.